Modulatory role of eicosanoids in vascular changes during the preovulatory period in the rat.
Previous studies have demonstrated the involvement of eicosanoids (prostaglandins and hydroxyperoxides, including leukotrienes) in ovulation in several mammalian species. In this study, the role played by eicosanoids in the vascular changes that occur in the immediate preovulatory period after human chorionic gonadotropin (hCG) stimulation was examined in the rat. Changes in the ovarian uptake of two iodinated proteins were examined 30 minutes after i.v. injection of 125I-bovine serum albumin (BSA, Mr = 68,000) and 125I-alpha 2-macroglobulin (alpha 2M, Mr = 750,000). Uptake was measured during 30 min, 0, 3, 6, and 9 h after induction of ovulation by an i.p. injection of human chorionic gonadotropin (hCG, 10 IU). hCG enhanced the uptake of both iodinated proteins, with peak uptake values at 6 and 9 h. Intra-bursal injections of an ovulation inhibiting dose (0.5 mg/bursa) of indomethacin-a cycooxygenase inhibitor-and nordihydroguaiaretic acid (NDGA), esculetin, or caffeic acid--inhibitors of lipoxygenase--concomitantly with hCG attenuated the action of the hormone on 125I-BSA uptake. Indomethacin and esculetin were without effect on the uptake of alpha 2M. Ovarian and follicular blood flow was measured using 113Sn-microspheres. hCG increased ovarian and follicular blood flow with the most pronounced effect at the early time of 1.5 h. Indomethacin and NDGA did not attenuate this action of hCG. Accordingly, ovarian vascular resistance was reduced by hCG at 1.5, 6, and 9 h post-hCG, respectively, and indomethacin and NDGA had no significant effects. We suggest that one way in which eicosanoids are involved in follicular rupture is by their modulation of vascular permeability as revealed by uptake of the protein marker albumin.